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ABSTRACT 

This biogeography module is designed for students 
wishing to study evolutionary interrelationships with the physical 
environment. Topics studied include various aspects of historical 
biogeography and evolution. Categories included are: (1) barriers to 
the dispersal or organisms, (2) the zoogeographic regions, (3) 
genetic change, (4) selection, and (5) the history of life* This 
course is suggested for students planning to major in biology or 
become professional biologists* The performance objectives are 
listed, the course outline presented and the entire curriculum 
presented* At the conc-.usion of the module it is hoped that the 
student will be able to discuss critically the future of man as a 
highly evolved species, (EB) 
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LIFE IN THE PAST - BIOGEOGRAPHY 



COURSE DESCRIPTION 



This course is designed for the student who wishes to study evolutionary 
interrelationships with the physical environment. 

Topics to be studied include various aspects of historical biogeography 
and evolution. Some of the more important categories are: barriers 
to the d i spe rsa 1 of organ i sms , the zoogeograph i c regions , genet i c 
change, selection, speciation and the history of life. 



ENROLLMENT GUIDELINES 

The course is elective and is suggested for students who may olan to 
major in biology in college or to be professional biologists. 



STATE ADOPTED TEXTBOOKS 



Biological Science Curriculum Study. Biological Science; Molecules 
to Han . 2nd ea. Boston: Houghton Miff 1 in, 1968. 

Biological Sciences Curriculum Study. Hi gh School Biol ogy . 2nd ed. 
Chicago: RandMcNally, 1968. 



Since the state adopted textbooks only contained a somewhat limited 
amount of information in this area, the majority of the information 
will be obtained from three other texts: , 



McAlester, A. Lee. The History of Life . Englewood Cliffs, New Jersey: 
Prentice-Hall Inc. , 1968. 

Dobzhansky, Theodosius. Evolution, Genes and Man . New York: Wiley 
and Sons, 1955. 

Weisz, Paul H. The Science of Biology . 3rd ed. New ^ork: McGraw- 
Hill , 1967. 
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PERFORMANCE OBJECTIVES 

1. Given plant and animals fossils, the student will identify the 
geological periods in which they existed. 

2. The student will explain why pre -Cambrian rocks usually are devoid 
of f OSS i 1 s . 

3. The student will distinguish between examples of adaptive radiation 
and of replacement. 

k. Given various examples of flora and fauna, the student will 
discuss critically, hypotheses of convergence and divergence. 

5. The student will cite evidence for the continental drift hypothesis. 

6. The student will relate the Grand Canyon formation to speciation. 

7. The student will identify ecological and behavioral barriers to the 
dispersal of organisms. , 

8. The student will classify various organisms according to their 
zodgeograph i c regions. 

9. Given 3 possible routes of dispersal, the student will differentiate 
sweeostake bridges, filter bridges and corridor bridges. 

10. The student will specify the assumptions and limitations of the 
various mechanisms of evolution. 

11. The student will identify artificial and natural agents of selection. 

12. The student will discuss critically the concept of "survival of the 
fittest." 

13. Given various examples, the student will generalize from data the 
mechanisms of speciation. 

]k. Given samples of various rocks, the student will identify fossils 
by their: 

a. Structure 

b. Time of deposition 

15. The student will contrast the fossils of pre-historic organisms with 
their modern counterparts or analogs. 



PERFORMANCE OBJECTIVES (Continued) 



16. The student will differentiate between monera ana Protista; between 
fungi and algae. 

17. The student will predict the advantages and disadvantages of the 
transition to a terrestrial environment. 

18. Given various organisms, the student will classify their origin 
in terms of the carboniferous period, the age of reptiles or the 
age of mamma 1 s . 

19. Given exemplary behavior patterns, the student will discern how 
selection favored the ground dwelling primates. 

20. The student will discuss critically the tuture of man as a highly 
evolved species. 



COURSE OUTLINE 

I. Historical Biogeography 

A. The geological periods and epochs 

B. Evidence of organismic change 

1. From Cambrian rocks 

2. Absence of fossils in pre-Cambrian rocks 

C. Extinction and replacement 
0. Adaptive radiation 

1 . Coty losaurs 

2. Dinosaurs 

E. Convergence and divergence 

Changes in the distribution of land and water 
1. The continental drift hypothesis 

a. Pangea 

b. Holarctica and Gondwana 

c. Present distribution of continents 



2. The six biogeographic regions 



COURSE OUTLINE (Continued) 



G. barriers to the disperScil of organisms physical 

1. Effects of diastrophi<^.m and the erosive action of water 

Grand Canyon formation 

2. Wate" formation 

a. Continental 

b. Volcanic 

H. Barriers to the disperse I of organisms ecological 

1 . C 1 i mat i c 

2. Al t i tude effect 

I. Barriers to the dispersal of organisms time and rate of 

reproduction 

1 . C i rcadi al rhythms 

2. Reproductive isolation 

a. Controlled breeding 

b. Allopatric populations 

J. Barriers to the disoersal of orgaiiisms soecific behavioral 
patterns 

1 . I nt rospeci fic infertility 

2. Sympatri c species 

K. Zoogeograph i c or faunal regions 

1. Nearctic fauna U. S. , Canada and highlands of Mexico 

2. Palearctic fauna Europe, Asia, southern slope of the 

Himalayas, Africa, north of the Sahara desert 

3. The Australian faunal region 

a. Adaptive radiation of the marsupial mannals 

b. Effect of rabbit introduction into Australia 



COURSE OUTLINE (Continued) 



k. Other faunal regions 

a. Neotropical South America, Central America and 

Mexi can lowland 

b. Ethiopian Africa, south of the Sahara 

c. Oriental or Indo-Malayan southern Asia and Indonesia 

L. Means and routes of dispersal 

1. Sweepstakes bridges 

2. Fi Iter bridges 

3. Corridor bridges 
II. Evolution Henetic Change 

A. Of bacter i a 

1 . Transformation 

2. Transduction 

3. Mutation 

a. "Spontaneous*' 

b. Via mutagenic agents 

( 1 ) Photo react i vat i on and X-ravs 

(2) Various chemica Is 

(3) High tempe rature 

B. Of f ruitf 1 ies 

C. Long range effects of mutations 
III. Evolution — Selection 

A. Physi olog i ca 1 di f ferences 

K Utilization of creatine and arginine phDsphates 

a. Invertebrates chiefly arginine- 

b. Vertebrates chiefly creatine 
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COURSE OUTLINE (Continued) 



2. Scrc/loqicnl reactions 

a. Ability to produce antibodies 

b. Immune reaction of rabbits to human serun 

B. External and internal anatomical characteristics 

1 . The gi raf fe neck 

2. The appendix and caecum 

C. Environmental effects Johannsen*s experiments 

1. Ineffectiveness of selection in pure lines 

2. Substantiation of Johannsen*s work using clones 
C. Agents of selection 

1. Climate 

2. Location of food supply giraffe 

3. Artificially induced environmental changes moths 

E. Artificial selection 

1 . Pedi gree breedi ng 

2. Hybridization 

3. Grafting 

F. Natural selection 

1. Interpretation of **survival of the fittest'* 

2. Adaptability and adaptive plasticity of the phcnotyoe 
IV. Evolution Speciation 

A. Geographic isolation and variation 

1. The Kaibab and Abert sauirrels 

2. North American frogs 
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COURSE OUTLINE (Continued) 



B. Reversal of reproductive isolation 

1. By dorpestication zebroids, mules, etc. 

2. The sterility of hybrids 

C. flonophyleti sr»*i vs. polyph> let i sm 
Evolution — History of Life 

A. The foss i 1 record 

1. Prc-Cambri an 

a. At about 3.1 billion years nl crest rue tures in 

chert of Onverwacht, South Africa 

b. The cryptozoic -leriod, or D«riod of hidden life 

c. The Cambrian and oos t-Canbr i an periods 

2. Cambrian 

a. Since 600,000,000 to 5^00u,000,000 years aqo 

b. Also known as the Phanerozoic or '**/.no;vn life'* period 

c. The most ancient undisDWtable fossi! remains estimated 

to be about 500^000,000 years old 
• » 

B. Record of extinct species 

1 . Tr i lobi tes 

2. Di nosaurs 

3. Giant ferns 

C. Evolution of present day organisms 

1. Hy racother i un or'Eohippus to modern horse 

2. ^'Living fossils" 

a. Coelacath fish 

b. Horseshoe crab 

c. Tuatara (Sphenodon) 



COURSr, OUTLINE (Continued) 



D. Hi story of 1 i f e 

1. The most ancient remains probably lost 

a. Metamorphosis of rocks 

b. Devoured by primitive heterotrophs 

2. The heterotroph hypothesis 

3. Monera and protista from primordial cells 

A. Blue-green algae the most primitive photosynthes izers 

5. Fungi probably derivation from flagellate ancestry 

6. The slime mold unicellular or multicellular 

7. Diversity of early aquatic organisms 

8. The appearance of chordates 

a. Urochordates 

b. Cepha lochordates 

c. Vertebrates 

9- Transition to the terrestrial environment 

a. Ear 1 y amph i bi ous types (Labyr inthodon ts) 

b. The lobe-f inned f i sh (Cros sopte rygi ans ) 

c. The "i/.ilking catfish*' a modern phenomenon 

10. Advantages and disadvantages of terrestrial life 

a. Advantages 

(1) Refuge ^rom predators 

(2) Oxygen content of the atmosphere 

(3) Removal of wastes from the immediate environment 

of the organ i sms 

b. Disadvantages 

(1) The need for a constant vyater suooly 

(2) Greater exposure to possibly damaging electro- 

magnet i c rad i at i ons 
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COURSE OUTLINE (Continued) 



11. The Carboniferous period 



E/olution of i nsects 



(1) 

(2) 



Rarity of fossi 1 ization 
Means of fc Jlizatlon 



(a) Delicate inpressions of v;inc^ in fine mud 

(b) Preservation in amber 

(3) Oldest known soecics resembling modern dragon- 
fly but with win^5»pr«ad.up to 3 f«ct 

b. Flora of the carboniferous period 

12. The Age of Repti les 

a. Ste.t^ reotiles the cotylosaurs 

b. Mammal- like reptiles 

c. Marine reptiles — ^he return to the sea 

d. Thecodonts 



13- The Age of Mammals, exceot man 

a. Diversity of mammals 

(1) Aquatic Cetacea (vihales) 

(2) Terrestrial Monotremes, Marsuoials, Rodents, 

Insect i vores , Carnivores, Primates, etc. 

(3) Aerial Chiroptera (bats) 

b. *^ossilized and extinct species 

^ (1) Mammal-like reptiles of the Triassic period 

(2) Prosimians the ore-monkeys, including lerur 

survi vors 

(3) Fossil record of the horse 

1^. The Age of Man 



( 1 ) Pterosaurs 

(2) 0 inosaurs 

(3) Surviving 



members — the crocodi les 



f ly i ng rest i les 



a. Paleocene and Eocene epochs only fossil orimatcs 

are prosimians 



COURSE OUTLINE (Continued) 



b. Oligocene 6poch anthropoid superf ami 1 ies 

(1) Ceboidea New World monkeys 

(2) Cercopi thecoidea Old World monkeys 

(3) Hominoidea aoes and man 

c. Ground dwelling primates 

(1) Upright stance freed hands from use in locomotion 

(2) Hands became used exclusively for tool naking 

and weapon throwing 

(3) More precise vision 

d. Australopithecus (> 500,000 years old) 

(1) Limb structure identical to that of modern man 

(2) Brain volume about 2 that of modern nan 

e. Homo erectus 

(1) Brain volume increased 

(2) 900-1100 cm^ comoared to 1^00-l600 cn^ in modern 

nan 

f. Homo sapiens 

(1) Modern man 

(2) Present evidence indicates Neanderthal man is 

of the same soecies 

g. Differentiating characteristics of -modern nan 

(1) True speech 

(2) Culture 

(3) Complex reasoning caoacity 

h. Diversity of human cultures 

15. The future of man as a highly evolved soecies 
a. His influence on his environment 
(1) Beneficial 

(a) Short tern 

(b) Long term 
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COURSE OUTLINE (Continued) 



(2) Harmful 

(a) Short term 

(b) Long term 

b. Influence on. and control of other organisms 

(1) Artificial selection and breeding 

(2) Hybridization 

(3) Pesticides 

(A) Mutagenic agents 

c. Influence on his own evolution 

(1) Accidental Iv induced mutations 

(2) Ectoqenesis - test tube oregnancy ^ ^ ^ 

(3) Human "engineering- - "suoer-human . zat . on 

d. Hunan copulation and grov;th 

(1) Malthus' theory 

(2) Means of population control 

e. Geographic variation in human oooulations 

(1) Cliniatic factors 

(2) Terrestrial factors 



EXPERIMENTS 



r^..^^ ^. .nH P.rrh Sciences Sourcebook , American Geological Institute. 
^' New York: Holt, Rinehart and Winston, l9bZ. 

1. Metamorphic rocks (pp. 50-51) 

2. Demonstration of isostasv' (op. 122-123) 

3. Ripple tank demonstration (p. 109) . 
i. Permineralization, replacement and pet r. f. cat .on 275^ 

.n.c. Resources for Teachers: Biology . Washington, D.C.: NASA, 1969- 
5. The Effect of Ultraviolet Radiation on Nutrient Synthesis (o. l68) 
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EXPERIMENTS (Conti nued) 



Dade County Curriculum Bulletin. Advanced Biology Course of Study 
and Laboratory Guide . Miami, Florida: Dade Countv Public 
Schools, 1966. 

6. Drosophila genetics (pp. 122-126) 

7. Induction of polyploidy by t-he use of Colchicine (pp. 127-129) 



Weisz, Paul H. The Science of Biology L3>boratory Manual . 3rd ed. 
New York: McGraw-Hill, 1967. 

8. Identification of Monera and Protista (p. ^3) 



DEMONSTRATIONS 



Geology and Earth Sciences Sourcebook , American Geological Institute. 
New York: Holt, Rinehart and Winston, 1962. 

1. Crystal Grovying (p. 23) 

2. Classification of Rocks (pp. 5^-57, 91-92) 

3. Carbon Imprints of Leaves (pp. 275-276) 

4. interpretation of Animals from their Hard Parts (o. 277) 



RELATED PROBLEMS 



1. About how old is ichthyosaurus? 

2. What are sone nethods of determine geologic tine? 

3. How do geologist and paleontologists know the stratigraphic range 
•of index foss i 1 s? 

4. What is the origin of cherty iron formations of the ore-Carrbri an age? 

5. How does one construct a tooographic profile? 
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SPECIAL EQUIPMENT 

1. Geiqer counter, orefe-.ibiy with scaler detector 

2. Igneous, metan^orphlc and sedi^.entary r.cks - representative sanoles 

3. Fossi 1 ized rocks 

k. Ultraviolet light source 



TEXTS 

1. Biological Sciences Curriculum Study. 8iolo<l.cal ^"^^ ; ^^g' l*^- 

to Han . Rev. Ed. Boston: Houghton Mifflin Company. I968. 

2. Bioloaical Sciences Curriculum Study. Migh School Bioiogy 2nded. 

Chicago: Rand McNally, 1368. 

3. Dobzhansky. Theodosius. Fvolution. Genes and Han. New Vork: Wi ley 

and Sons , 1955- 

1*. McAlester, A. Lee. The Hi story of Li^e . Eng 1 cwood C li f f s , New Je rsey 

«>rcntice-Hal 1 Inc., 1 9^5"! 

5. Weisz, Paul H. Th. Science of Biology . New vork: Mc3raw-Hi 1 1 , 1967. 

(See also laboratory manuals under "Exocri'^nts") 

PLACES TO VISIT 

1 , Museupn of Sci ence 

2. Universitv of Miami 
Geology Deoartnent 
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READINr, LISTS 

1 Abelson P H. "Elfecls of UUr.wiolel Light on the Primitive 
Environment-, Carnec^ e_iniillii^^ 

Washington, D. C: Carnegie Institute, ?53, 1956^57 do. 179 1 »5 . 

2. Abelson, P. H. "Some Asnects of Pa 1 eob i ochemi s t ry" , Annuals o^ 
N.Y.' Academy 0=" Science . 69: 276-285. 1957. 

3 Alexander, J. Life. Its Nature and Origin . New York: Re i nhold , 
19'»B. 

/♦ Arnold C A. "Current Trends in Paleobotany", Earth Science Review. 
Ansterdan, Netherlands: ^4: 283-309, 1968. 

5 Barahoorn, E. S. and Schoof , J. W. "Microorganisms Three Billion 
'Years Old ^ro-i the Pre-Cambrian of South Afr.ca , Science. 
Washington, D.C.: 152, 758-63, May 6, 1966. 

6. Blun, H. ^. "Dimensions and Probability of Life", Nature. London: 
206 Acri 1 16, i965. op. 131-132. 

7 Calvin m. rhPr-i r.al Evolution-Molecu lar Evolution Toward the 

Origin oFLT vin^Sys t.e^is_on New York- 

Oxford Univerbity Press. 1969. 

8 Dole M. "The Natural Histor/ of Oxygen", Journal Gene ra l_^h_^olo£. 

New York: '♦9, Suop!. 5-27, Seotember, 1965. 

9. Echlin, P. "Origins of Photosynthesis", Science Journal, London: 
2,''42-'»7, Aori 1 , 1966. 

,0 Ehler, E. G. and Stiles, D. V. "Fossil Bacteria in Py-;te", Science 
Washington: U8 , 1719-21 , June 25, 1965. 

n. Ehrensvaerd, G. Li^e Origin and Development . Chicaoo: University 
Press, 1962. 



DADE COUNTY FILMS 



1 . Nuclear Radiation: Detectors 
1-1 1^459, 15' , c 



2. Rocks and - V Record (AIBS, Pt. 10, No. 9) 
AVi' l-303'49, 28' , C 



erJc 



DADE COUNTY TkANSPARENC I ES (AND UNITS) 



1 . Evolution of North America, The: Tertiary Period 
AV# 2-00312, C 

2 . Evolution of North Arrierica, The :^ Key to Rock Types 
AV# 2-00315, C 

3 . evolution of North America, The: Geologic J\r\e Scale 
AV/!^ 2-0031^, C 



DADE COUNTY SLIDES 



1 . Fqss i 1 I nve r tebrates 

5-20127, C 

2. Foss i 1 Vertebrates 
5-20126, C 



OAD£ COUNTY MODELS 



1 . Age of the Dinosaurs 
6-00051 , C , 13 soecimens 

2. Sedirentary and Metamorphic Rocks 
6-00119, C, 12 items 

3. Rocks and Minerals 
6-00116, C, 56 items 



DADE COUNTY SINGLE CONCEPT FILMS 



1 . Nuclear Radiation Series 
7-3001 I , 20' , C 
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